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[received by the International Burea'a on 27 July 2004 (27.07.04); 
original claims 1-36 replaced by amended claims 1-46 (9 pages)] 

What is claimed is; 

1 . A method of foraung a mono diameter wellborc casing within a borehole that kravexses a 
subterranean formation, compdstng: 

positioning a Orst wellbore casing within the borehole; 

radially eiipanding and plastically deforming the first wellbore casing v/jthin Ae borsbolc; 
positioning a second wellborc casing \7ithin ibc borehole m overlapping relation to the first v/ellbore 
casing; 

radially expanding and plastically deforming the second wellbore casing within the borehole; 
radially expanding and plastically defbnning the overlapping portions of the first and second wellbore 
casings; and 

radially expanding and plastically deforming at least a portion of the second wellbore casing that does 

not overlap with the fnst wellbore casing; 
wherein the inside diameter of the portion of the first wellbore casing that does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed portions of the second wellbore casing- 

2. The method of claim 1 , wherein radially expanding and plastically deforming the overlapping 
portions of the first and second wellbore casings comprises: 

positioning a telescoping radial expansion device comprising an outer sleeve and an iimer 

sleeve positioned within arnl movably coupled to the outer sleeve comprising a tubular 
expansion cone proximate the end of the second wellbore casing; and 

injecting a fluidic material into the telescoping radial expansion device to cause the outer 

sleeve to engage the first wellbore casing and cause the inner sleeve to extend out of 
the outer sleeve into the overlapping portions of the first and second wellbore casings 
to cause the tubular expansion cone to radially expand and plastically deform the 
overlapping portions of the first and second wellbore casings. 

3. The metiiod of claim 2» further comprismg; 

conveying fluidic materials within the borehole that are displaced by the extension Of the imicr 
sleeve to a location within the borehole above the tubular expansion cone. 

4. The method of claim 2, wherein radially expanding and plastically deforming at least a portion 
of the second wellbore casing that does not overlap with the first wellbore casing comprises: 

reducing the operating pressure within the telescoping radial expansion device; 
moving the outer sleeve onto the inner sleeve of the telescoping radial expansicm device; and 
injecting a fluidic material into the telescoping radial eTipansion device to cause the outer 
sleeve to engage at least one of the first and second wellbcve casings^ and cause the 
irmer sleeve to Cy;tend out of the outer sleeve into the second wellbore casing to cause 
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the tubular expansion cxme to radiaDy expand and plastically defonn at least a potion 
of the second wellbore casing. 

5. The method of claim 4, further comprising: 

convening fhiidic materials within the borehole that are displaced by the extension of tlK: inner 
sleeve to a location ^.'jlhin the borshoJe above ihc tubular er^itansion cone. 

6. Am uppamtuu for fonning a mono difametsr wcDbore casing, con^rising; 
means for positionins a first v/ellbore camg vnthin the borehole; 

means for radially e:q>andbg and plastically defixmung the first wellbcre casing witiiin the borehole; 
means for positioning a second wellbore casing withm the borehole in overlapping relation to the first 
wellbore casing; 

means for ndiaHy expanding and plastically deforming the second wellbore casing within fbc bmhole; 
nteans for radially expaziding and plastically deforming the overlapping portions of the first and second 
wellbore casings; and 

means for radially expanding and plastically defomiing at least a poitioo of die second wellbore casing 

that does not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of the first wellbore casbg thai does not overlap with the 

second wellbore casing is equal to the inside diameter of the radially expanded and plastically 

deformed portions of the second wellbore casing. 

7. The apparatus of claim 6, wherein means for radially expanding and plastically deforming the 
overlapping portions of the first and second wellbore casings comprises: 

means for positioning a tclescciping radial expansion device comprising an outer sleeve and an 
inner sleeve positioned within and movably coi^led to the outer sleeve comprising a 
tubular expansion cone proximate the end of the second wellbore casing; and 

means for bjecting a fluidic material into the telescoping radial expansion device to cause the 
outer sleeve to engage the first wellbore casing and cause the inner sleeve to extend 
out of the outer sleeve into the overlapping portions of ttie first and second wellbore 
casings to cause the tubular expansion cone to radially expand and plastically deform 
the overlapping portions of the first and second wellbore casings. 

8. The method of claim 7, further conq)rising; 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

9. The apparatus of claim 7, wherein means for radially expanding and plasticaUy deforming at 
least a portion of the second wellbore casing that docs not overlap with fhe first wellbore casing 
comprises; 

means for reducing the operating pressure within the telescoping radial er.p&nsion de\ricc; 
means for moving the outer sleeve onto die inner sleeve of the telescoping radial expansion 



AMENDED SHEET (ARTICLE 19) 



wo 2(H)3/I»460] 



3 



PCT/US20«3/« 13787 



device; and 

means for injecting a fliiidic material into fhe telescoping radial expansion device to cause the 
outer sleeve to engage at least one of &e fiist and second wellbore casings and cause 
the inner slee\'e to extend out of the outer sleeve into the second wellbore casing to 
cause ttic tubular enpancion cone to radially cqp^d and plastically defonn at Itsast a 
portion of ths second TTcUborc casing. 

10. The method of ckim 9, SjTthsr conroricing: 

conveying fluidic materials v/ithin tt)e borehole that are displaced by the extensian of the inner 
sleeve to a location vnOun the borehole above the tubular expansion cone. 

11. An apparatus for rddiaD)^ expanding and plastically deforming a tubular member, comprising: 
a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 
a hibular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of L> 

shapcd bypass ports and a plurality of radial hydraulic slip moun^g passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular member; 
a tubular packer cup mandrel coupled to the mbular hydraulic slip body defining a longitudinal 

passage; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular member; 

a tubular shoe positioned wiihin and movably coi^led to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
radial bypass ports; 

a tubular expansion cone mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a 
radial pressure port; 

a tubular expansion cone coupled to the tubular expansion cone including a tapered outer 
expansion surface for radially expanding and plastically deforming the tubular 
member; 

a tubular guide nose coupled to the tubular expansion cone mandrel defining a longitudinal 
passage; 

a bypass tube positioned within the mbular inner mandrel coupled to the eicpansion cone 

mandrel and the tubular shoe defining a longitudinal passage; and 
an annular longitudinal bypass passage defined between the tubular iimer mandrel and the 
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bypass tube. 

1 2. The apparatus of cteim 1 1 , wherein the longitudinal passages of the tubular adapter, bypass 
tube, and hibular expansion cone mandrel are fhiidicly coupled. 

1 3. The apparatus of claim 1 1 , vA^ierein the longitudinal passage of the tubular expansion cone 
mandrel is fluidicly coupled to ths v^dM pressure port of the tubular e^ansion cone mandrel. 

1 4 . Thc5 qjpsrjtus of claim 1 1 , F/herein thi* L-3haped bvpasa pori of the tubular expansion cone 
nmdrel is fluidicly ooupled io Ae annulaa- longitudinal bypass passage, the radial b>pass passages of 
the tubular inner mandrel, the L-shaped bypass ports of the tubular hydraulic slip body, and the radial 
bypass ports of the tubular outer sleevs. 

15. An apparatus for radially expanding and plastically deforming a tubular niember, con^dsing: 
a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a plurahty of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for ccmtrollably engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tabular 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, an L-shapcd bypass port, and a radial 
pressure port including an tapered outer expansion surface for radially expanding and 
plastically deforming the tubular member. 

16. The apparatus of clann 1 5, wherein the longitudinal passages of the tubular outer sleeve and 
the tubular expansion cone are fluidicly coupled. 

1 1. The apparatus of claim 1 5, wherein the longitudinal passage of the tubular expansion cone is 
fluidicly coupled to the radial pressure port of the tubular expansion cone. 

1 8. The apparatus of claim 1 5, wherein the L-shaped bypass port of fte tubular expansion cone is 
fhiidicly coupled to the aiuiular longitudinal bypass passage and the radial bypass passages of the 
tubular inner sleeve, and the L-shaped bypass ports and the radial bypass ports of the tubular outer 
sleeve. 

19. A method of radially e^qmnding and plastically defonning a wellbore casing positioned v/ithin 
a borehole that traverses a subterranean formation, comprising: 

positioning an outer tubtilar sleeve and an iimer tubular sleeve comprising an expansion cone 
within the borehole, uiierein the inner tubular sleeve is movably coupled to and at 
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least paftially housed witbin the outer tubular sleeve; 
injecting a fluidic matenal into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to ttie wellborc casing and 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially arpand and plastically defonn a portion of the r/sllbore casing using the 
expansion cons. 

20. The method of claim 19, ^/herein injecting a fluidic matsriul into the innsr and outer (abuiar 
sleeves comprises: 

injecting the fluidic material into an annular chamber above tiie expansion cone. 

21. The method of claim 19, fimfaer comprising: 

conveying fluidic materials iiintfain the borehole displaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 
2Z. The meibod of claim 2 1 , wherem conveying fluidic materials within the borehole displaced by 
the extension of the inner tubular sleeve above the expansion cone comprises: 

conveying fluidic materiaJs within the borehole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more ladia) passages to the location 
above the expansion cone. 

23. The method of claim 1 9, fuither comprising: 
dcpressuring the inner and outer tubular sleeves; 
decoupling the outer tububr sleeve and tte wellbcNre casing; and 
collapsing &e outer tubular sleeve onto the inner tubular sleeve. 

24. The me&od of claim 23, further comprisbg: 

injecting a fluidic material into the inner and outer tabular sleeves; 
coupling the outer tubular sleeve to the wellbore casing; 

extending the inner tubutai sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deform another portion of the wellborc casing. 

25. The method of claim 24, wherein injecting a fluidic material into tt^ inner and outer tubular 
sleeves comprises: 

injecting the fluidic materia) into an annular chamber above the expansion cone. 

26. The method of claim 24, further comprising; 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 

27. The method of claim 26, vvberein conveying fluidic materials within tiie borehole displaced by 
the extension of the inner tubular s1ee\'e above the scansion cone comprises: 

conveying Quidic materials within the borehole displaced by the extension of the inner tubular 
slee^ne through an annular passage and one or more radial passages to the location 
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above the expansion ccme. 

28. An ^paratus for ladially expanding and plastically defoxming o wellbore casing positioQed 
within a borehole that traverses a subterranean fbnnation, comprising^ 

means for positioning an outer tubular sleeve and an inner tubular sleeve cotopiistng an 
expansion cone v.dlhin th? borehole, v/herein the inner tubular Silee^.^e is movably 
coupled to and Hi least partiidly housed v/ilhin the outsr tubular sleeve; 

memt for injectins a fluidic material into tiie inner and outer tubular sleeves; 

means for coupling the outer tubular deeve to the wellbore casing; and 

means for extending tibe inner tabular siesve out of the outer tubular sleeve into the weHbore 
caong to radially ei^pand and plasu'cally deform a portion of the wellbore casing using 
the expansion cone. 

29. The ^aratus of claim 28, wherein means for injecting a fluidic matarjal into the inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic material into an annular chamber above the cxpan$ion cone. 

30. The apparatus of claim 28, further comprising: 

means for conveying fluidic materials within the bcx-ehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 

3 1 . The apparatus of claim 30, wherein means for conveying fhiidic materials within the borehole 
di^laced by the extension of Sie inner tubular sleeve above the expansion cone comprises: 

means for conveying fluidic materials within the borehole displaced by the extension of ^ 

inner tubular sleeve through an annular passage and one or more radial passages lo the 
location above the expansicxi cone. 

32. The apparatus of claim 28» further compxising: 

means for depressuring the inner and outer tubular sleeves; 

means for decoupling the outer tubular sleeve and the wellbore casing; and 

means for collapsing die outer tubular sleeve onto the inner tubular sleeve. 

33. The apparatus of claim 32, further comprising: 

means for mjecting a fhiidic material into fte inner and outer tubular sleeves; 
means for couplmg the outer tubular sleeve to the wellbore casing 

means for extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore 
casing to radially expand and plastically defonn another portion of the wellbore 
casing. 

34. The apparatus of claim 33, \A4ierein means for injecting a fluidic material into the inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic material into an annular chamber above the expansion cone. 

35. The apparatus of claim 33, fimhcr comprising: 
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means for conveying fhiidic materials within the borehole displaced hy the extension of the 
inner tubular sleeve to a locaaaii above the expansion cone. 
36. The apparatus of claim 35^ wherein means for conveying fluidic materials within die borehole 
displaced by the extension of the inner tubular sleeve above the expansion cone comprises: 

means for convening fluidic materials within the borv:holc displaced by the citension of the 

innsr tubular sleeve through on annular passage and one or more radial passages to Hht 
location above the eiipansion cone. 
37. Ad ^axHtu$ for radially eTspaoding and plastically deforming a tubular member^, 
comprising: 

a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter de&iing a loogitudnial passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of bypass 

ports and a pluralily of radial hydraulic slip mounting passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging the tubular member, 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 

passage; 

a plurality of packer cups coupled to tfie tubular packer cup mandrel for sealingly engaging the 
tubular memben 

a tubular shoe positioned wiftin and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a Icmgitudinal passage and a plurality of 
radial bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, a bypass port, and a radial 
pressure port; 

an expansion device coupled to the tubular expansion device mandrel including one or more 
tapered outer expansion sur&ces for radially expanding and plastically deforming the 
tubular member, 

a tubular guide nose coupled to die tubxilar expansion device mandrel defining a longitudinal 
passage; 

a bypass tube positioned nithin &e tubular inner mandrel coupled to the expansion device 
mandrel and the tubular shoe defining a longitudinal passage; and 

an annular longitudinal bypass passage defined between the tubulur inner mandrel and the 
bypass tube. 
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38. The apparatus of claim 37, wberein ttic longitudinal passages of Ae tubular adapter, 
bypass tube, end tubular expansion cone mandrel are fluidicly coupled. 

39. The apparatus of claim 37, wherein the longitudinal passage of the tubular expansion 
dcvi ce mandrel is fluidicly coupled to the radial pressure port of tbe tubular expansion 
device mandrel. 

40. The apparatus of claim 37, whsrcin tlie b^ijass port of Oie tubular eipanGion de\ice 
mandrel is fluidicly coi^led to the annular Icmgitudinal b>T)aos pasEagc, the radial 
bypass passages of (he tabular inner mandrel, the bypass ports of the tabular hydraulic 
slip bod>'. and the radial bypass ports of die tubular outer slesvc. 

4L An apparatus for radially csqpanding and plastxcally dcfonnins a tiibular member, 
comprising: 

a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to fte faibular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controllably engaging (he tubular 

member, 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tubular 
member, 

a tubular inner sleeve positioned ivithin and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudmal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion device coupled to fte tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiviug a baU, a bypass port, and a radial pressure port 
inchiding one or mt«:c tapered outer expansion surfaces for radially expanding and 
plastically deforming &e tubular member. 

42. The apparatus of claim 41, wherein the longitudinal passages of the tubular outer 
sleeve and the tubular expansion device are fluidicly coupled. 

43. The apparatus of claim 41 , wherein the longihidinal passage of the tubular expansion 
device is fluidicly coupled to the radial pressure port of the tubular expansion device. 

44. The apparatus of claim 41, wherein the bypass port of the tubular expansion device is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass 
passages of the hibular inner sleeve, and the bypass ports and the radial bypass ports of 
the tubular outer sleeve. 

45. An apparatus for radially egjanding and plastically deforming a tubular member, 

comprising: 

a tubular adapter dcHning a longitudinal passage; 
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a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 

a tubular hydraulic slip body coupled to the tubular outer sleeve defining a phirahty of radial 

hydraulic slip mounting passages; 
a phiralit)' of hydraulic slips movably coupled and positioned within conesponding radial 

hydraulic slip noounting psu^s^isi for engaging the tubular roemb&r, 
a tubular paultcr cup mnndrc] couple to the tubulsr bj^diniulic slip body di^iiniDg n longitudinal 

passngs; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular member, 

a tubular inner mandrel positioned vAfhin and movably coupled to tubular hydraulic slip 
body coupled to ttie tubular shoe defining a kmgitudinal passage and a plurality of 
bypass ports; 

an expansion device mandrel coupled to the tubular inner mandrel defining a longitudinal 

passage, a bypass port, and a radial pressure port; and 
an expansion device coupled to the tubular expansion device mandrel including one or more 

tapered outer expansion surfaces for radially expanding and plastically deforming the 

tubular member. 

46. An apparatus for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outer sleeve for controUably engaging the tubular 

member; 

one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tubular 
member; 

a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 

defining a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion dexiee coupled to the tubular irmer sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, a bypass port, and a radial pressure port 
including one or more tapered outer expansion surfaces for radially expanding and 
plastically dsforming the tubular member. 



AMENDED SHEET (ARTICLE 19) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ GRAY SCALE DOCUMENTS 



COLOR OR BLACK AND WHITE PHOTOGRAPHS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



